The combination of bcl-2 expression and NGF-deprivation facilitates the selective destruction of BAD protein in living sympathetic neurons.
Bcl-2 overexpression prevents neuronal death after injury or neurotrophic factor-deprivation but the biochemical consequences of survival maintenance by Bcl-2 have hardly been explored. We show that unlike NGF, adenovirally delivered hBcl-2 supports the survival of over 80% of the neurons without activating ERK and Akt phosphorylation, or suppressing JNK phosphorylation, or enhancing cell growth. However, the proapoptotic protein BAD, whose phosphorylation is induced by NGF, is degraded in NGF-deprived neurons expressing hBcl-2, while the level of Bcl-xL remains unaffected. Interestingly, degradation of BAD protein is prevented by the pan-caspase inhibitor Boc.Asp(OMe)fmk. We propose that NGF-deprivation promotes dephosphorylation of BAD while hBcl-2 facilitates its release into the cytoplasm where it is degraded by noncaspase, Boc.Asp(O-Me)fmk-inhibitable proteases. The potential importance of BAD degradation is suggested by our finding that overexpressed BAD kills NGF-maintained sympathetic neurons by apoptosis, while hBcl-2 prevents BAD-induced death.